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COMPLETE SPEaFICATION 

Mechanism for Inserting Coils into Grooves of the Stators 
of Electric Machines 



We, Veb Elektoomat, a Corporation 
organised and existing iinder the laws of 
Eastern Germany of Karl-Maix-Strasse, 
DDR-808 Dresden, East Germany, do here- 
5 by declare the invention for which we pray 
that a Patent may be granted to us and 
the method by which it is to be particularly 
described in and by the following state- 
ment: — 

10 The invention relates to a mechanism for 
inserting coils into grooves of the stators of 
electric machines, comprising a redprocable 
wire guiding mechanism insened through 
the bore of the stator. 

15 There is already a conventional 
mechanism, wherein the coils are inserted 
into the grooves of stators of electric 
machines, by means of alternate rocking 
levers, which guide the wire and which arc 

20 swivel mounted on a reciprocable winding 
arm. By means of cam guides, which are 
located outside the winding arm, the rock- 
ing levers are deflected and hence the wire 
is moved towards the base of the groove. 

25 At the same time the ends of the coils are 
formed over wire supporting elements by a 
relative movement between the winding arm 
and stator. In spite of the advantage that 
this mechanism permits the simultaneous in- 

30 sertion of several coils into the grooves of 
the stators, it has however;, also some draw- 
backs. 

For example, the wire Is placed in a loop 
onto the wire supporting elements during the 

35 formation of the coil ends and is then 
jerkily pulled back into the grooves of the 
stator by means of a wire withdrawal im- 
plement. Thereby the wire insulation or the 
wire itself might be damaged. Since the 

40 wire is released from the rodcing levers dur- 
ing the loop formation, the wire cannot be 

[Pnce 4s. 6d.] 



precisely guided. In addition thereto it is 
not possible with this mechanism to insert 
thicker wires at substantial winding speeds 
without damaging the same. The use of only 
one guide roller in the cam guides during 
the deflecting process entails wear of all 
guide elements and hence susceptibility to 
trouble with such mechanisms. Finally, this 
mechanism requires for every new type of 
stator a winding aggregate which is suitable 
for this particular type. 

In another known mechanism the wire is 
inserted into the grooves of the stator by a 
rotating endless roller chain, which is in- 
sertable into the bore of the stator, over 
conical coil-end-forming-elements The roller 
chain is guided in recesses of a chain carrier 
member and the wire is taken up by a guide 
needle, secured to the roller chain, and 
hence follows the rotating movement. In 
spite of the advantage that the mass of the 
roller chain, which serves as a winding mem- 
ber, is very small and hence there is the 
possibility of achieving relatively high wind- 
mg speeds, and furSiermore of a certain 
adaptability of the mechanism, within 
limits, for various stator types, this 
mechanism also shows some disadvantageous 
features. 

When the wire leaves the guide needle it 
forms a very small bending radius, whidi 
might easily cause the wire to kink, par- 
ticularly the thidcer wires, and hence 
damage the wire insulation or the wire it- 
self. In addidon thereto this medianism is 
not fully satisfactory as far as the forma- 
tion of the coil ends and the filling of the 
grooves are concerned. Especially disadvan- 
tageous is the laborious changmg of the 
stators and the faa that only one coil can 
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be inserted at a time.-Hence the advantage 
of the high winding speed is annulled. 

It is the object of the invention to re- 
duce the wear of the wire guiding 
mechanisms to a minimum and to achieve a 
continuous and damage-free msenion of 
thick wires into the grooves of various types 
of stators. 
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The mechanism according to the inven- 
tion is suitable for die insertion of one coil 
or also for tlie simultaneous msertion of 
«:everal coils into the grooves of a stator, 
whereby one chain element is used for each 
coil to be inserted and is mounted and 
driven in a cam track. 
The invemion is hercmaftcr further ex- 



— *^ rne mvenuon is ncrcuianvi ^-^u-*-* 

-"•Sta'vention provides a mechanism for plained with reference^ to an example. In 



e correspoiiuujg uiawiwo^ , 
Fi<^ 1 the schematic illustrauon of a 
mechanism for inserting coils into grooves 
of the stators of electric machines, 

Fig 2 the front view of a wire guiding 
mechanism according to the mvenuon 



inserting coui> uitu exwi/Tw^ w* — - 
electric machines, which is equipped widi a 
roUer chain as a winding member and which 
permits precise guiding of the wire during 
the insertion process of the same. ^ 
Th- roller chain cons sts of a chain ele- mecnanism uucuiunis - 

SanisS the former being located in a Fig. 3 a side ^.ew of^ Fig. 2 
cam track extending throu^ the bore of 
the stator and being approximately radial 
and opposite to the stator. ^ 

The chain element either consists of a 
roller chain portion which is provided with 
a shuttie, serving as a wire guiding element, 

of til'' stator. In addition thereto the cam 
track is provided witii a bridge, which, de- 
pendent upon the widtii of die stator, has 
various lengtiis and is exchangably con- 
nected to the cam track by means of con- 
ventional anchoring elements. EspeciaUy 
when tiie stators are long, this results in a 
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As" can be seen from Fig. 1 the 
mechanism comprises a frame 1, housing 
conventional driving means and on whose w 
table 2 there are provided a stator earner 
3 and a wire guiding mechanism for the 

insertion of a coil. ^ . ^„«eAri 

The wire guiding mechanism is coniposed 
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By means of openmgs i^, ^^'^V'^^^a^uZI in-? 
front ends of tiie cam track portions 4, tiiese 105 
are movable vertically to die axis of a stator 
13 and are mounted on anchoring means 14. 
It is however understood tiiat tiie opemng 
12 may also be provided in the anchoring 
means 14, A bridge 15, having the same 110 
profile as die tracks 6, is exchangably con- 
^ • . ! 1/: «f fVi#» mm trad 



*^ jections 16. . r n 

shuttle as a chain element, the guidmg is !<=«,^y°"4 ^^.t^^^^ g of a stator 125 

preferably effected by roller bearmgs '"f Jg^ bearin" Tare^ 

located outside the chain side plates and m 13. The f "P.f hi connecting 

Sf chain bolts. However, chain e to b^arrngs^^^^^^^ 'Tto''^d^ }h^^Sl 

consisting of two or more parallel roUer the chain plate, lo ouiu 

cSTortions are .preferably Juided by the -^ber m *e «acks ^ ,3^ 

65 rollers of die chams themselves. ine tooinea lou ^ 



1,174,659 



3 



ciprocable winding arm 25 which is pro- 
vided with a wire nozzle 26 and can be 
exchanged as required. The winding arm 
25 has an opening through which the wire 

5 8 is led and into which the shuttle 18 ex- 
tends. The winding arm 25 is connected to 
a drive 28 for the said winding arm. 

The operating of the mechanism is as 
follows: — After the insertion of a stator 

10 13 into the stator carrier 3 the cam track 
portions 4 are moved towards each other 
and are conneaed by a bridge 15. During 
this operation the roller chain portion 17 
and the shuttle 18 are completely in the 

15 pair of cam track portions 4, and are driven 
from the drive lever 28. The movement of 
the winding arm 25, and of the toothed rod 
5 mounted thereon, in the direction of the 
cam portions 4 causes the roller chain por- 

20 tion 17 to be moved by a sprocket wheel 
or the like (not shown) and hence a wire 8 
coming from a wire nozzle 26 of the shuttle 
IS is placed into the groove 22 of the stator 
23. On the front end of the stator carrier 

25 3 opposite the drive lever 28, the roller 
chain portion 17 with the shuttle 18 is de- 
flected by the shape of the tracks 6 over 
the windings 9. Following this a relative 
turning motion between stator carrier 3 and 

30 wire guiding mechanism places the wire ex- 
actly over the windings 9. The relative 
turning motion is either effected with a rigid 
stator carrier and a rotatable wire guiding 
mechanism or by means of a pivotable 

35 stator carrier 3 and a redprocable wire 
guiding mechanism. After the winding arm 
25 has returned, whereby the wire 8 was 
inserted into the groove 22 of the stator, de- 
pending on the pitch of the winding, there 

40 is another relative movement which is 
opposite to the first one and which completes 
the loop formation. This operation is re- 
peated until the required number of loops 
for the coil formation has been achieved. 

45 WHAT WE CLAIM IS: — 

1. Mechanism for inserting coils into 
grooves of the stators of electric machines 
comprising a rcciprocable wire guiding 
mecham'sm inserted through the bore of the 

50 stator, which comprises at least one drivable 
roller chain having wire guiding elements, 
which insert' the wire into the grooves of 
a stator, characterised in that the roller chain 
consists of a chain element with guiding 



means, said chain element being located in 55 
a cam trade extending through the bore of 
the stator, 

2. Mechanism according to Qaim 1 
characterised in that the chain element 
consists of a roller chain portion provided 60 
with a shuttle, serving as a wire guiding 
element, and two wire guiding rollers located 
therein, which, partly project outside the 
shuttle. 

3. Mechanism according to Claim 1 65 
characterised in that the chain element com- 
prises two roller chain portions with a 
shutdc located between adjacent ends there- 
of serving as a wire guiding dement. 

4. Mechanism according to Qaim 1 70 
characterised in that the cam trad: is 
radially movable relative to the axis of the 
stator. 

5. Mechanism according to Qaim 1 
characterised in that the cam track is divided 75 
in a vertical plane transverse to the axis of 

the stator and that both parts are 
redprocably movable. 

6. Medianism according to Qaim 1 
characterised in that a dosed cam track is 80 
provided which divided in a vertical plane 
transverse to the axis of the stator. 

7. Mechanism according to Qaims 1 and 
5 characterised in that the cam track is pro- 
vided with an exchangeable bridge whose 85 
dimensions arc variable according to the 
width of the stator. 

8. Mechanism according to Qaims 1 to 
3 characterised in that the chain dement 
meshes with a toothed rod which is ex- 90 
changeably located on a wmding arm the 
latter being redprocable in axial direction 

of the stator. 

9. Mechanism according to Claims 3 and 

6^ characterised in that tl^ roller chain por- 95 
tion is provided with roller bearings pro- 
jecting beyond the chain plates of ^e chain. 

10. Mechanism for inserting coils into 
grooves of stators in dectrical machines 
substantially as described and illustrated 100 
herewith reference to the accompanying 
drawings. 
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